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INTRODUCTION

Small dimension-high voltage caadtors have been
increasingly demanded by the dedronic industry. Among other
charaderistics, the duminium capadtors present high reliability
and low cost. The anoce of the cgadtor is a high puity
auminium foil recovered by a Al,O; layer whil ethe cahodeisan
eledrolyte solution. Misfunction in the performance of these
devices, such asgasformation andfaradaic aurrentsindicatesthat
eledrochemicd proceses dependent on the dedrolyte
compasition may occur.? The @m of this gudy is to investigate
the role of the dedrolyte mmpaosition onthe dedrochemicd
behaviour of auminium in ethyleneglycol-water mixtures,
particularly concerning redox readions occuring in the Al,Os
dieledric layer onthe meta surface

EXPERIMENTAL

The dedrolytes were analyticd grade ehyleneglyol (EG) from
Merck, used as recaved, and ethyleneglycol-water agated non
buff ered solutions containing from 20% to 8% v/v EG andwater,
in the presence of 0.1 M L™ sodium borate. A disc Al eledrode
(purity grade 99.99 %, from Goodellow) was used as working
eledrodein a mnventional 3 eledrodes asembly with asaturated
cdomel reference (SCE) and a Pt gauze aixiliary eledrode.
Potential measurements are referred to the SCE.

RESULTS AND DISCUSSON

Potentiodynamic voltammetric experiments between —
2.0V and 20V were caried ou at the duminium eledrodein EG
containing dissolved axygen. It was observed that faradaic aurrents
appeaing above0.25V deaease when the dedrodeis predeaned
in NaOH 0.1 M instead of HCI 0.1 M, and that no significant
difference is observed in the shape of the voltammograms.
Conseglently, for al experiments the predeaning procedure is
caried ou in the latter solution.

Open circuit potential (OCP)measurementsof the Al disc
eledrode immersed in EG and water solutions are in the metal
passve potentia range. On increasing the immersion time the
measured OCP shifts toward more positi ve val ues, independently
of the dedrolyte mmposition, reading after 60 minutes a
potential closeto -0.6 V.

Cyclic voltammograms of the Al disc dedrode run
between E¢=-2.0V to E¢= 5.0V a 0.02V stin these solutions
areshownin figure 1.
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Figure 1. Cyclic voltammograms for the Al disc dedrode in
solutions containing 20% EG (A), 50% EG (B), 80% EG (C) and
water and Q1 M L™ sodium borate.
It is observed that, with increasing water content, the Al,Os film
breskdown takes placewhil e in the pure EG solution the passve
filmis gable.

Measurements by EIS for the Al disc dedrode & the
OCPin Bode mordinates, after 5 minutes of immersionin aeated
solutions containing from 20% to 80% water and Q1M L™ sodium
borate ae shown in Figure 2. As the EG concentration is
increased, the phase angle deaeasesandthepdarizaionresistance

increases. Furthermore, a diffusional control isobserved at lower
frequencies, this feaure being more pronourced in water rich
solutions.
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Figure 2. Bode plotsfor Al eledrode & the OCP after 5 minutes of
immersion time in aeated agueous lutions containing,
respedively, 20% EG (e ), 50% EG (0 ), 80% EG (+) and Q1M L~
! sodium borate.

By asauming a paralel plate mndenser, the “goparent
layer thickness' value, d, for the films formed in severa
experimental condtions, can be roughly estimated by the
expresson below:

d=(00pA)/IC
where O, is 8.85. 10 F cm™, O is the dieletric constant of the
surfacefilm, the estimated value of whichis12%, A isthe exposed
areaof the dedrode and C the overall cgpadtance obtained from
the EIS measurements. The obtained results are givenin Table 1.
These results indicae the ammplexity of the interfadal readions
occurring in the system, due to the @mpetiti ve readions taking
placein the film formation processes. Furthermore, the influence
of pH, not yet evaluated, shall be mnsidered in the interpretation
of these results.

Table 1: Eledrochemicd parameters obtained from EIS
measurements for the Al eledrode.

Solution 20% EG 50% EG 80% EG
Ecorr. (V) -1.25 -1.17 -1.05
Rs (Qcm?) 27 54 137
Re (k Qcm?) 23 32 42
d(A) 14 18 21
CONCLUSIONS

Significant diff erences were ohbserved in the Al passve behaviour
as afunction d the solution composition. At the OCP films were
formed in EG-water solutions. Under anodc poarization, the
breskdown of the passve Al film is favoured by increasing the
water content.
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